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FOREWORD 


This  publication  was  prepared  under  contract  for  the 
Joint  Publications  Research  Service  as  a  translation 
or  foreign-language  research  service  to  the  various 
federal  government  departments. 

The  contents  of  tWs  material  in  no  way  represent  the 
policies,  viiws  br'httitiiades  of  'tfee  U.'-S,  Goveirtsi&nt 
or  of  the  parties  to  any  distribution  arrangement. 


PROCUREMENT  OF  JPRS  REPORTS 


All  JPRS  reports  may  be  ordered  from  the  Office  of  Technical 
Services,  Reports  published  prior  to  1  February  1963  can  be  provided, 
for  the  most  part,  only  in  photocopy  (xerox).  Those  published  after 
1  ;February  1963  will-  be  pTOVlde<i-i,n  printed  form. 

Details  on  special  subscription  arrangements  for  JPRS  social 
science  reports  will  be  provided  upon  request, 

.No  cumulative  subject  index  or  catalog  of  all  JPRS  reports 
has  been  compiled. 

All  JPRS  reporis  are  listed  in  the  Monthly  Catalog  of  U.  S« 
^^bllcatioijts.  available  on  subscription  at  $4.50  per  year 
($6.00  foreign),  including  an  annual  index,  from  the  Superintendent 
of  Documents,  U,  S,  Government  Printing  Office,  Washington  25,  D.  C, 

All  JPRS  scientific  and  technical  reports  are  cataloged  and 
subject-indexed  in  Technical  Translations,  published  semimonthly  by 
the  Office  of  Technical  Services,  and  also  available  on  subscription 
($12.00  per  year  domestic,  $16^00  foreign)  from  the  Superintendent 
of  Documents,  Semiannual  ;ihdexea.  to  Technical  Translations  are 
available  at  additional,  dost,  . . 


JPRSt  18,464 


tPollowing  is  a  translation  of  an  article  by 
Rysaard  LYJA  in  the  Polish-langaage  illustrated 
weekly  Zolnierg  Polskl  (Polish  Soldier).  Warsaw 
No  8  24  ^’ebiuary  1963}  pp  16-17  J[ 

lie  talks  about  himself  in  a  dispassionate  manner}  as 
if  there  were  nothing  sensational  in  eyer3>‘thing  he  says.  He 
is  terse  and  exact,  mathematically  exact,  vdien  relating  the 
events  of  his  life  in  chronoiogioal  order, 

I  am  looking  at  my  notes  again,  in  order  to  recapture 
my  impression  of  him.  This  man’s  biography  reads  like  a  sta* 
tistic}  and  yet  it  is  not  a  stereotype  story. 

"I  was  bom  in  1929  in  Wilno  into  a  cobbler*  s  family. 
At  thirteen  I  woi’ked  on  my  first  job,  father  being  in  •mil* 
vity,  I  became  a  worker  in  a  factory  of  farm  machinery.  Aft* 
the  war  we  moved  with  my  whole  family  to  Gdansk.  Here  I  wor 
ed  in  the  harbor  as  a  longshoreman.  I  went  to  evening  school 
A  year  later  I  was  promoted  to  a  clerical  position  with  '•Spi 
lem”  [  cooperative  3*  I  graduated  aa  an  external  student ,  and 
then  first  applied  for  admission  to  the  Academy  of  medicine 
in  Gdansk.  After  having  passed  the  entrance  examination,  I 
changed  my  mind  and  took  another  examination  -  this  time  fo: 
admission  to  the  Technical  University.  In  three  years  I  re¬ 
ceived  my  Engineering  Degree.  I  arrived  in  Warsaw  to  work 
at  the  Military  Engineering  Academy,  I  started  out  as  an  aS' 
sistant,  but  after  several  months  conducted  already  my  firs' 
lectures.  I  wrote  my  Master's  Thesis  and  also  received  ay 
Doctorate'.' 


This  is  the  "oensus-like"  life  story  of  Major  Zblgnl* 
TUZBWICZ,  Doctor  of  Englne^-tH  — 

I  WoCXlIke  to  revteVf  the  details  of  his  llfei  sure' 
ly  the  reader  will  not  be  bored,  I  shall  emphasise  at  wlutt 
I  age  the  important  events  ocoured  and  also  add  ay  brisf  eoa- 
iraentary. 

Thirteen  years  old  -  worker  in  a  factory  of  farm  ma¬ 
chinery,  War.  Normal  education  is  out  of  question.  Only  rea 
ing  at  ni^t  is  still  possible.  He  reads  everything  he  can 


get  hold  of. 

Sixteen  years  old  -  oontlnues  working.  After  the  libe¬ 
ration  of  the  fatherland,  he  becomes  a  guard  with  the  plant 
police.  At  the  same  time  he  makes  up  for  the  lost  years  of 
sohooling.  Heading  is  still  hla  passion*  He  later  reoalls 
that  knowledge  gained  from  books  gave  him  a  big  advantage 
over  others  of  his  age.  In  school  he  passOs  from  grade  to 
grade  with  gareater  ease  and  he  does  it  at  an  accelerated  pacfe 
Seventeen  years  old  -  he  still  works  as  a  laborer. 

This  time  he  is  a  longshoreman  in  the  GWansk  harbor.  Evening 
oourses  for  working  people  are  given  at  the  high  school.  He 
also  reads  constantly!  every  free  moment  is  spent  with  a  boo 
Eighteen  years  old  -  promotions  he  becomes  a  clerk  in 
'’Spolem"  cooperative  .  He  studies  evenings. 

Nineteen  years  old  -  change  of  job.  The  bureaucratic 
terry-go-round  brings  him  into  the  Treasury  Department  in 
Sdansk.  ’’This  must  be  where  he  learned  to  count  so  well'*  re¬ 
narks  a  colleague,  while  Major  Dr.  PUZBWICZ  remine soes  about 
those  times  of  thirteen  years  ago.  PUZBWICZ  maintains  he  nev! 
jnoountered  any  serious  diffioulties  in  physios  and  math^na* 
tics.  Nevertheless,  he  chooses  a  medical  car  MV  and  is  ad- 
oitted  to  the  Gdansk  Aoademy  of  Medicine. 

Nineteen  years  old  -  sudden  change  of  interests.  He 
leoides  on  taking  another  entranoe  examination.  The  Technloa 
Jniversity  is  his  choloe  now, 

From  nineteen  to  twenty- two  -  studies.  He  belongs  to 

Fe  Military  Aoademio  Company,  Thioh  assures  him  of  a  sohola 
ip.  He  must,  of  course,  help  his  family. 

Twenty  two  years  old  -  an  engineer  already,  he  begins 
;o  work  as  assistant  an.d  lecturer  at  the  Military  Sngineerln 
Aoademy  which  is  being  established  in  Warsaw, 

Twenty  six  years  old  --continues  working  at  the  Mili- 
':ary  En^neering  Aoademy,  He  writes  his  Master's  Thesis, 

Thirty  years  old  -  receives  his  Doctorate.  Topic  of 
■jhe  dissertation  is:  Transmission  of  Blectromagnetio  Energy 
in  the  Microwave  Hange  • 

Thirty  two  years  old  -  holds  a  high  and  responsible 
position  at  the  Military  Engineering  Academy. 

[  Thirty  three  years  old  -  directs  all  work  on  Quantum 

Amplifiers  -  Masers, 

(Now,  ladies  and  gentlemen,  we  are  beginning  to  deal 
ith  highly  soientiflo  matters j  and  furthermore,  it  all  has 
0  do  with  mathematios.  If,  at  least,  it  were  simple  mathema 
ioe;  but  not  even  that, 

I  would  not  even  try  to  explain  something  like  ouan- 
um  meohanics  in  layman's  terms.  Please ,  take  my  word  for  li 


turn  meohanics  in  layman's  terms.  Please,  take  my  word  for  li 
l^hen  I  say  that  the  soienoe  of  qaantm  mechanics  is  a  oertaj 


>raneli  of  aatheaatioB*  X  hare  bbbii  the  praetloal  ubb  of  It 
In  the  XaBor  iuBtallati^  seatlonod  toforot  or  rathor  in  tha 
mga  naabar  of  Maaer  oompaaontB* 

ShlB  then  iB.KaBort 

Do  70U  raaaabar  ’too  signals  transBdttad  by  SpntnikB 
lad  raoaiTBd  oh  radio  and  telsrlBlon?  Itifiiit  horst  on  our  be- 
Lored  Sarth»  thase  signalB  are  dateotad  by  a  davloe  of  tha 
laser  typa.  fhey  are  transBittad  fTos  the  interplaaetairy  ata- 
fclm  "lurs  1!*  sMoh  had  bean  launohed  fr^  Barth.  Althou^^ 
Billlona  of  kHoaetera  away,  peopla  on  Barth  are  able  to  re- 
Beiye  its  neasaM.  Maaer  has  made  this  possible*  ^Tel-Star” 
branaaitting  telSTlslon  pioturas  fToa  Borope  to  l^ie  other  001- 
binent  or  floe  versa  would  be  just  another  artifloial  satel- 
Ll be  without  Maser. 

In  short,  Maaer  neaas  signal  reception  from  outer,  spasa* 
hatch  derioe  oan  detect  signals  tiansaitted  over  waves  of  verr 
rticrt  lejagth*  only  a  few  oentlaeters  or  even  adlliaeters.  Ooi- 
do  sights  are  hardly  audible*  Maser  aaplifies  those  sights 
lithout  introduoing  any  noise  of ‘  its  own  (unlike  other  aapli  • 
Mars  used  befox^)*  !I9ius,  Maser  atsans  coaniani cation  (reoeptlm) 
>ver  those  imense  ooanio  diatanees. 

We  know,  that  Masers  have  been  built  in  the  Soviet 
7nion  and  in  l&e  United  States,  perhaps  also. in  Great  Britain* 
Wi  know,  that  installations  of  t^s  l^pe  are  being  developed 
in  two  or  aaybe  three  Boropean  oountxles*  It  is  known,  that 
so,,  too,  have  a  Masert  at  ^e  Military  Bngineerlng  Aoadeay* 

Ind  the  thirty  three  years  old  Major  Dr*  Zbigniew  HTZEWCOZ 
Ls  one  of  its  builders  -  he  insists  that  this  is  a  group  prc- 
jeet.  I 

•  •.A  large  bright  room  is  filled  up  with  all  kinds  of  In- 
itmaents,  an  axray  of  aetal  tubes  and  conduits  twisted  into 
ioat  peouliar  shapes. . There  is  a  giant  ioe-refrigerator  in 
NhlOh  the  teaperature  is  aalntained  below  -60^0*  There  is  li- 
{uid  oxygen  imioh  haxsiens  linaersed  objects  like  steel*  !^ere 
is  liijttid  nitrogen  shl^,idiia  s]^lled  on  the  fleor,evaporateB 
M  if  touohed  by  a  auigio  wand*~!were  are  eleotroaagnets  and 
Uso  **.  riibiae*  Theee  rubles  are  aoet  genuine  but  synthetis* 
hey  are  wrapped  oarefully  in  ootton  wool  and  placed  in  an 
>3rdinarjr  oarton,  al tough  their  value  aaounts  to  nany  thoueanl 
ilotys*  i 

There  can  be  no  Maser  without  rubies,'  beoause  indeed 
i  ruby  ie  the  heart  of  the  Maaer. 

**1016  ruby  gave  Ua  Boet  trouble  **,  says  Major  Dr.  PUZB- 
noz.  "The  ruty  w  a  Maser  plays  the  role  Of  an  electron  tul|a. 
The  aluBinuB  eaeltlng  plant  in  Skawina  caae  to  our  aid*  The;’ 
developed  a  teohni^  rer  producing  aynihetlo  rubies*  They 
actually  produced  than,  while  «a  ware  the  first  in  Boland  tc 
dsteznins  the  Biorowave  oharaoteristloe  of  lue  Hneral.  Thin 
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fimerfied  the  next  prohleat  the  grinding  of  rubiea»  followed 
by  ten*  hundred >  even  Idioueand  -  without  exaggeration  »  new 
problems •  To-day  this  ie  a  memory  only»  a  pleaeent,  memory f 
but  not  more  than  a  few  weeks  ago  a  persistent  struggle  was 
taking  piaoe  in  this  laboratory.  We  fought  over  the  influen 
of  environmental  factors  on  the  struotiupe  of  matter,  over 
the  forcing  changes  in  the  internal  structure  of  matter,  an 
ovsr  »*.•  oonoooting  a  few^oentimeter  .  lozig  tube  of  rare  meta 
alloys.  ' 

"Something  earthy  at  last"  I  thought,  idien  my  inter¬ 
locutor  was  telling  me  about  this  modest  small  tubs  vMoh 
does  not  even  dream  about  some  structure  of  matter  or  utili 
zation  of  quantum  phenomena,  about  atoms  or  oomplieated  for 
aralae»  Alas,  disappointment  was  in  store  for  mes  it  appears 
that  everything  on  our  beloved  planet  Sarth  is  aubjeot  to 
calculations  even  a  nioe  piece  of  metal. 

Siwilar  oiroumstaages  prevailed  during  the  dsvelgpmei 

alx>eadx  mentioned  apparatus  by  young  soientlsts  of 
the  Mllitazy  snginseHng  Academy. 

Maser  is  the  result  of  a  yearns  work  by  a  large  ool- 
leotive.  Daring  those  360  days,  work  did  not  always  stop  af 
ter  eigxt  or  ten  hours,  and  nights  were  not  always  spent  on 
sleep.  Typical  la  a  statement  by  Major  Dr,  PtfZEwECZs  "  We 
oompleted  the  last  four  months  of  rtseereh  in  two  months". 
When  svexythlng  was  almost  ready,  vdien  the  Maser  was  expeoti 
to  "move"  any  moment  now  -  the  cloud  of  doubt  suddenly  de- 
aoended  upon  the  team.  One  of  the  oountless  Maser  oomponenti 
failed  to  respond,  with  unusual  stubbornness •  Hundreds  of 
tests  were  made.  The  soientista  forgot  all  about  days  and 
nights,  forgot  their  families.  So  it  went  on  for  over  ton 
days.  Then  suddenly  Dr.  PUZBWIOZ  decided:  "  If  the  system 
does  not  respond  to-day,  I  will  go  to  sleep". 

The  system  responded.  Md  naturally  nobody,  inoludinj 
the  hero  of  our  story,  went  to  sleep,  Siey  began  to  oonduot 
further  expeilments.... 


Captions  under  pictures  t 

1)  at  the  Maser  installation 

2)  Maser  operates  at  very  low  tsmperattxres 

3)  synthetic  rubies  -  the  heart  of  Maser 


MASSE  Aim  HULT  IS  XS  ? 

In  1958#  thA  first  Badar  ache  from  the  planet  Venue 
was  euooesefDllj  sreoelTed’ baoli;«  She  intenaltr  of  thle  reflect¬ 
ed  elgnal  eas  enoraoualy  aaallt  it  eaounted  to  a  fjraotiou  o: ' 
a  watt,  a  fraotlon  wAioee  nnaexutor  wae  one  and  Ita  denoalna'  lor 
was  ten  to  the  27th  power»  C  that  le  one  watt  met  he  dlridod 
b7  a  billion »  onoe  wore  by  a  billim' and' ones  aore  bj  a  bll*> 
lion)  •  The  deteotion  of  eubh  terriblr  weak  aignal  waa  aade 
possible  thanks  to  a  new  type  of  aaplifler»  the  Maser. 

In  the  applloation  of  eonTontional  -tube  or  ‘ translate  r- 
mplifiers  there  existed  a  Halt  beyohd  ahloh  »-^.plifioa* 
tlon  of  weak  radio  eigials  baoaae  eatixeay  iapossiULe. 

{Koise.  and  interferenoe  generated  in  the  amplifier  oq^ulpnant 
superimposed  on  the  signal  to  be  amplified  did  not  §evssit  ti  e 
deteotion  of  the  latter.  In  the  Maser,  whioh—*in  simplified 
terms-* oonsists  of  a  ruby  immersed  in  liqtdd  hellu%  svhh  atlse 
[does  not  appear*  The  operation  of  a  Maser  is  based  on  "Ireaai 
nanee'*  of  eleotrons  in  the  atom  moving  from  an  outer  shell 
to  an  inner  shell*  under  the  influenoe  of  radio  signals  of 
oertaln  wavelength.  These  eleotrons,  mhlle  jumping,  gene'ratt 
aany  tines  more  energy  than  they  absorbed  befexe  leaTing  thii; 
orlginaHsiitfr  orbit.  ^  ^  ^ 

The  atoBs  of  oeirtain  elements  have  many  eleotroha  or¬ 
biting  in  the  outer  shell.  In  order  to  prevent  these  eleotrcns 
tfrom  esoaplng,  for  whioh  they  exhibit  a  strong  tendenoy,  it 
Ls  neoesaary  to  hold  them  by  some  means.  This  was  aooompUa}] sd 
throufjt  freealng.  ?or  this  reason  Maser  operates  at  very  los 
temperatures  of  the  order  of  -200*0.  The  orystal  of  alxadnua 
}xide,  popularly  known  as  ruby,  has  been  reoogniaed  as  most 
!ui table  for  ihe  amplifioation  of  weak  signals. 

The  signal  to  be  amplified  is  indeed  oonduoted  ever 
I  speoial  oable  to  the  ruby  immersed  in  liquid  helium.  This 
signal  impinges  on  the  outer  layer  of  eHetrons  and  oauses 
them  to  jump  over  Into  an  iaaner  ovbit.  The  energy  released 
In  this  prooess  is  of  the  same  wavelength  as  that  of  the  in-) 
oomlng  signal.  This  energy,  already  in  the  form  of  a  htg}^ 
amplified  signal,  leave s^e  Maser  through  another  oondult. 

L  regenerative  ourrent  flows  into  the  Maser  through  a  third 
Line,  that  is  electrons  seem  to  be  pumped  back  from  inw* 
arbits  into  the  outer  one. 

k  few  examples  will  eonvey  the  vast  potential  vdHoh 
:  laser  offers  in  bringing  about  a  revolution  in  the  field  of 
eleotronios.  Maser  will  make  it  feasible  to  sraoeive  signals 
from  Venus  broadoast  by  a  less  than  9-watts  powerful  trans- 
Dittert  from  the  moon  -  a  nine  million'tils  of  a  watt  will 
fioe;  end  from  Mara  only  a  4- watt  trahamittes^eeded 
ate  signals  into  spaoe^  Tor  oemparisant  the 
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